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PROBLEM TO BE SOLVED: To solve the problem 
that it is difficult to start an engine well because of 
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* NOTICES * 

iTPO and INPIT are not responsible £or any 
daxnages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the adjustable moving valve mechanism of the intemal combustion engine which has 
the actuation angle modification device in which the inhalation-of-air actuation angle of an inlet 
valve can be changed, the phase modification device in which the inhalation-of-air core phase of the 
above-mentioned inhalation-of-air actuation angle can be changed, and an engine temperature 
presumption means to presume engine temperature The adjustable moving valve mechanism of the 
intemal combustion engine characterized by making the inhalation-of-air actuation angle at the time 
of very low temperature with the above-mentioned engine temperature still lower than the time of a 
cold machine at least larger than the inhalation-of-air actuation angle at the time of the above- 
mentioned cold machine in the super-low load region which contains an idle at least. 
[Claim 2] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 1 characterized by setting about 1 80-degreeCA and the above-mentioned inhalation-of-air core 
phase as about 90-degreeATDC for the above-mentioned inhalation-of-air actuation angle at the time 
of the above-mentioned very low temperature in the above-mentioned super-low load region. 
[Claim 3] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 2 characterized by carrying out the angle of delay of the inhalation-of-air core phase at the 
time of the above-mentioned cold machine rather than the inhalation-of-air core phase at the time of 
the above-mentioned very low temperature in the above-mentioned super-low load region. 
[Claim 4] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 1 to 3 characterized by carrying out the tooth lead angle of the inhalation-of-air core phase 
after the above-mentioned warming-up rather than the inhalation-of-air core phase at the time of the 
above-mentioned cold machine in the above-mentioned super-low load region. 
[Claim 5] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 1 to 4 characterized by setting about 90-degreeCA and the above-mentioned inhalation-of-air 
core phase as about 180-degreeATDC for the above-mentioned inhalation-of-air actuation angle at 
the time of the above-mentioned cold machine in the above-mentioned super-low load region. 
[Claim 6] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 1 to 5 characterized by driving preferentially either an actuation angle modification device or a 
phase modification device based on either [ at least ] an engine rotational fi*equency or engine 
temperature at the time of engine acceleration. 

[Claim 7] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 6 characterized by driving a phase modification device preferentially at the time of the above- 
mentioned cold machine at the time of the acceleration ft-om a super-low load and super-low 
revolution region including the time of engine start up, and driving an actuation angle modification 
device preferentially after warming-up. 

[Claim 8] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 6 or 7 characterized by driving a phase modification device preferentially in a super-low 
revolution region, and driving an actuation angle modification device preferentially in a low 
revolution region at the time of the acceleration fi-om the super-low load region at the time of the 
above-mentioned cold machine. 

[Claim 9] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 1 to 8 characterized by either [ at least ] the above-mentioned phase modification device or an 
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actuation angle modification device being electromotive. 

[Claim 10] The adjustable moving valve mechanism of the intemal combustion engine according to 
claim 1 to 9 characterized by making the actuation angle of the inlet valve in the above-mentioned 
super-low load region smaller than the warming-up back in the time of a cold machine. 
[Claim 1 1 ] the above-mentioned actuation angle modification device ~ the above-mentioned 
inhalation-of-air driving shaft — relativity — it being attached outside pivotable and an inlet valve 
with the splash cam which carries out closing motion actuation the actuation cam prepared by 
carrying out eccentricity to the above-mentioned inhalation-of-air driving shaft, and this actuation 
cam — relativity — with the ring-like link attached outside pivotable the above-mentioned inhalation- 
of-air driving shaft, the control axis arranged in parallel, the control cam prepared in this control axis 
by carrying out eccentricity, and this control cam — relativity, while being attached outside pivotable 
The adjustable moving valve mechanism of the intemal combustion engine according to claim 1 to 
1 0 characterized by having the rod-like link where the end was connected with the rocker arm 
coimected with the above-mentioned ring-like link, and the other end and the above-mentioned 
splash cam of this rocker arm. 

[Claim 12] A means to detect angle of rotation of the above-mentioned inhalation-of-air driving 
shaft, and a phase detection means to detect the real core phase of the actuation angle of an inlet 
valve based on angle of rotation of this inhalation-of-air driving shaft, A means to detect angle of 
rotation of the above-mentioned control axis, and an actuation angle detection means to detect the 
real actuation angle of an inlet valve based on angle of rotation of this control axis, **** and it 
doubles with the timing as which a real core phase is detected by the above-mentioned phase 
detection means. The adjustable moving valve mechanism of the intemal combustion engine 
according to claim 1 1 characterized by detecting a real actuation angle with the above-mentioned 
actuation angle detection means, and setting up the desired value of the above-mentioned inhalation- 
of-air actuation angle and an inhalation-of-air core phase based on these real core phase and a real 
actuation angle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adjustable moving valve mechanism of the 
internal combustion engine which has the both sides of the actuation angle modification device in 
which the actuation angle (inhalation-of-air actuation angle) of an inlet valve can be changed, the 
phase modification device in which the main phase (inhalation-of-air core phase) of the actuation 
angle of an inlet valve can be changed, and **. 
[0002] 

[Description of the Prior Art] In order to attain improvement in an intemal combustion engine's 
output and fuel consumption, and reduction-ization of exhaust air emission, the various adjustable 
moving valve mechanisms into which the closing motion property (valve-lift property) of an inlet 
valve or an exhaust valve is changed are proposed conventionally. For example, the adjustable 
moving valve mechanism which used together the valve timing modification device which can be 
changed continuously is indicated [ phase / of the amount modification device of valve lifts which 
can be changed into two steps, and the actuation angle of an inlet valve / main ] by JP,2000-1 8056,A 
in the amount of valve lifts and actuation angle of an inlet valve. 
[0003] 

[Problem(s) to be Solved by the Invention] It is better to make £in inhalation-of-air actuation angle 
small in such an adjustable moving valve mechanism in a super-low load region including an idle in 
respect of aiming at improvement in fiiel consumption, and lowering of exhaust air emission. 
However, at the time of very low temperature to which engine temperature falls in a cold district etc. 
exceeding -20 degrees C, it mainly originates in the increment in the viscosity of an engine oil, and 
an engine's fiiction becomes very high. Therefore, it is the above-mentioned super-low load region, 
sufficient engine torque to resist the above-mentioned engine fiiction and put an engine into 
operation, if an inhalation-of-air actuation angle is made small in the situation at the time of very low 
temperature as temporarily mentioned above cannot be acquired, but there is a possibility of causing 
lowering of engine startability. This invention is made in view of such a technical problem. 
[0004] 

[Means for Solving the Problem] The adjustable moving valve mechanism of the intemal 
combustion engine conceming this invention has the actuation angle modification device in which 
the inhalation-of-air actuation angle of an inlet valve can be changed, the phase modification device 
in which the inhalation-of-air core phase of the above-mentioned inhalation-of-air actuation angle 
can be changed, and an engine temperature presumption means to presume engine temperature. And 
in the super-low load region which contains an idle at least, the inhalation-of-air actuation angle at 
the time of very low temperature with the above-mentioned engine temperature still lower than the 
time of a cold machine is made at least larger than the inhalation-of-air actuation angle at the time of 
the above-mentioned cold machine. Typically, about 180-degreeCA (whenever [ crank angle ]) and 
the above-mentioned inhalation-of-air core phase are set as about 90-degreeATDC (include angle 
after a top dead center) for the above-mentioned inhalation-of-air actuation angle at the time of the 
above-mentioned very low temperature in the above-mentioned super-low load region. 
[0005] Moreover, even if it is at the acceleration time fi"om the same load region, by carrying out 
change-over control of the modification device driven preferentially (previously) based on an engine 
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rotational frequency or engine temperature, depression of the torque at the time of acceleration is 
prevented, and it becomes possible to aim at improvement in engine performance. 

[0006] 

[Effect of the Invention] According to this invention, according to engine temperature, an inhalation- 
of-air actuation angle is appropriately adjusted to a super-low load region. That is, while securing 
good engine startability by enlarging an inhalation-of-air actuation angle relatively at the time of 
very low temperature, at the time of situations other than the time of the very low temperature which 
includes the time of a cold machine at least, improvement of exhaust air emission and improvement 
in fuel consumption can be aimed at by making an inhalation-of-air actuation angle small relatively. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is 
explained to a detail with reference to a drawing. 

[0008] Drawing 1 shows the adjustable moving valve mechanism conceming 1 operation gestalt of 
this invention. The inlet valve 2 of a couple was formed in each cylinder, and the hollow-like 
inhalation-of-air driving shaft 3 has extended in the direction of a cylinder train above these inlet 
valves 2. the splash cam 4 which carries out closing motion actuation of the inlet valve 2 in contact 
with valve-lifter 2a of an inlet valve 2 at the inhalation-of-air driving shaft 3 — relativity — it is 
attached outside pivotable. 

[0009] Between the inhalation-of-air driving shaft 3 and the splash cam 4, the electromotive 
actuation angle modification device 10 in which the inhalation-of-air actuation angle and the amount 
of valve lifts which are the actuation angle of an inlet valve 2 are changed continuously is 
established. The electromotive phase modification device 20 in which the inhalation-of-air core 
phase which is a main phase of the above-mentioned inhalation-of-air actuation angle is changed 
continuously is arranged in the end section of the inhalation-of-air driving shaft 3 by changing the 
phase of the inhalation-of-air driving shaft 3 over the crankshaft outside drawing. 
[0010] The circular actuation cam 1 1 which carries out eccentricity to the inhalation-of-air driving 
shaft 3, and is prepared fixed as the actuation angle modification device 10 is shown in drawing 1 
and drawing 2 , this actuation cam 11— relativity ~ with the ring-like link 12 attached outside 
pivotable the inhalation-of-air driving shaft 3, the control axis 13 prolonged in the direction of a 
cylinder train in abbreviation parallel, the circular control cam 14 which carried out eccentricity to 
this control axis 13, and was prepared fixed, and this control cam 14 ~ relativity, while being 
attached outside pivotable It has the rod-like link 16 where the end was connected with the rocker 
arm 15 connected at the head of the ring-like link 12, and the other end and the splash cam 4 of this 
rocker arm 15. With the electric actuator 17, through the gear train 18, a control axis 13 is in a 
predetermined control range, and revolution actuation is carried out. 

[001 1] If a crankshaft is interlocked with and the inhalation-of-air driving shaft 3 rotates by the 
above-mentioned configuration, while the ring-like link 12 will carry out advancing-side-by-side 
migration mostly through the actuation cam 1 1 , a rocker arm 1 5 rocks to the circumference of the 
axial center of the control cam 14, the splash cam 4 rocks through the rod-like link 16, and closing 
motion actuation of the inlet valve 2 is carried out. Moreover, by changing angle of rotation of a 
control axis 13, the axial center location of the control cam 14 used as the center of oscillation of a 
rocker arm 15 changes, and the position of the splash cam 4 changes. Thereby, while tfie inhalation- 
of-air core phase has been abbreviation regularity, an inhalation-of-air actuation angle and the 
amount of valve lifts change continuously. 

[0012] Since the joining segment of each part material for a part for bearing of the actuation cam 1 1 
or bearing, such as the control cam 14, etc. serves as field contact, lubrication tends to perform such 
an actuation angle modification device 1 0, and it is excellent in endurance and dependability. 
Moreover, while excelling in control precision as compared with a configuration which supports a 
splash cam by another pivot which is different in the inhalation-of-air driving shaft 3 since the splash 
cam 4 which drives an inlet valve 2 is arranged on the inhalation-of-air driving shaft 3 and the same 
axle for example, equipment itself will become compact, and it is excellent and is in engine loading 
nature. It can apply to especially the valve gear system of direct-acting, without adding modification 
of a big layout. Furthermore, since it does not dare need energization means, such as a return spring, 
the friction of a valve gear system is also controlled low. 
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[0013] ECU30 as an engine control unit performs general engine control of fuel-injection control, 
ignition-timing control, etc. whenever [ crank-angle / which is detected or presumed ] based on 
engine service conditions, such as an engine rotational frequency, a load, and engine temperature, 
from various sensors besides the include angle of the inhalation-of-air driving shaft 3 detected from 
the include-angle detection sensors 31 and 32, and a control axis 13 etc., and also changes and 
controls the inhalation-of-air actuation angle and the inhalation-of-air core phase of an inlet valve 2 
to mention later. Moreover, ECU30 includes an engine temperature presumption means 36 to 
presume engine temperature (oil water temperature), at least based on one side of oil-temperature ** 
detected by the cooling water temperature detected by the well-known coolant temperature sensor 
34, and the well-known oil-temperature sensor 35, and can judge to accuracy whether it is after the 
time of a cold machine, or warming-up based on this engine temperatvire at the time of an engine's 
standby mentioned later, i.e., very low temperature. 

[0014] Drawing 3 shows the electromotive phase modification device 20. The 1st body of revolution 
21 which this phase modification device 20 is fixed to the cam sprocket 25 rotated synchronizing 
with a crankshaft, and is rotated in one with this cam sprocket 25, It is fixed to the end of the 
inhalation-of-air driving shaft 3 by bolt 22a, and has this inhalation-of-air driving shaft 3, the 2nd 
body of revolution 22 rotated in one, and the tubed medium gear 23 which meshes by the helical 
spline 26 to the inner skin of the 1st body of revolution 21, and the peripheral face of the 2nd body of 
revolution 22. The drum 27 is connected with this medium gear 23 through the three-article screw 
28, it twists between this drum 27 and the medium gear 23, and the spring 29 is infixed, the medium 
gear 23 is energized in the direction of the angle of delay (left of drawing 3 ) with the torsion spring 
29 — having --**** — electromagnetism — if an electrical potential difference is impressed to a 
retarder 24 and magnetism is generated, it will be moved in the direction of a tooth lead angle (right 
of drawing 3 ) through a drum 27 and the three-article screw 28. According to the shaft-orientations 
location of this medium gear 23, the relative topology of body of revolution 21 and 22 changes, and 
the phase of the inhalation-of-air driving shaft 3 over a crankshaft changes, the above-mentioned 
electromagnetism — according to engine operational status, actuation control of the retarder 24 is 
carried out by the control signal from ECU30 mentioned above. 

[0015] Drawing 4 is the flow chart which shows setting out and the control flow of the inhalation-of- 
air actuation angle in the time of the engine start up which makes the important section of this 
operation gestalt, and a super-low load region, and an inhalation-of-air core phase, and this routine is 
performed by ECU30. In S(step) 1, if judged with it being the super-low load region which it judges 
that is at the engine start-up time, or contains an idle by the idle judging of S2, it will progress to S3 
and the engine temperature presumed by the engine temperature presumption means 36 will be read. 
The table and map corresponding to drawing 5 (a) and drawing 6 (b) (or (c)) which are mentioned 
later are beforehand memorized by the memory of ECU30, and the desired value of an inhalation-of- 
air actuation angle and an inhalation-of-air core phase is calculated by referring to these tables and 
maps in S4 in it based on the above-mentioned engine temperature, the control signal corresponding 
to such desired value at S5 — the electric actuator 17 of the actuation angle modification device 10, 
and the electromagnetism of the phase modification device 20 — it outputs to a retarder 24. 
According to these control signals, an inhalation-of-air actuation angle and an inhalation-of-air core 
phase are adjusted independently mutually. If the idle judging of S2 is denied, setting out and control 
of the inhalation-of-air actuation angle according to an engine rotational frequency and an engine 
load and an inhalation-of-air core phase will be performed by other routines which progress to S6 
and are not illustrated. 

[0016] Drawing 5 - drawing 7 show the inhalation-of-air valve- lift property over engine temperature 
in a super-low load region including the time of the above-mentioned engine start up, or an idle, 
drawing 5 (a) shows the property of an inhalation-of-air actuation angle, and drawing 6 (b) shows the 
property of an inhalation-of-air core phase. In addition, in this description, as everyone knows, it is 
in the condition of the ordinary temperature before warming-up at "the time of a cold machine", and 
it is a time of engine temperature being about 20 degrees C typically. In a cold district etc., at "the 
time of very low temperature", engine temperature is still lower than the time of the usual cold 
machine, and it is typically at the time of -20 degrees C or less. 

[0017] Since the viscosity of the engine oil as a lubricating oil is high and an engine's fiiction 
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becomes large as compared with the time of a cold machine, at the time of very low temperature, it is 
necessary to resist this friction and to generate the big engine torque which can maintain idle rpm at 
least. So, with this operation gestalt, about 180-degreeCA and inhalation-of-air core phase 40b is set 
as about 90-degreeATDC for inhalation-of-air actuation angle 40a at the time of such very low 
temperature. That is, IVO of the inhalation-of-air valve-lift property 40 is carried out near the TDC, 
and IVC is carried out near the BDC. This will be in the condition which the inlet valve opened the 
neither more nor less corresponding to the intake stroke, i.e., the condition that there is almost 
neither a valve overlap nor minus overlap, and sufficient engine torque which resists the above- 
mentioned friction and can maintain idle rpm can be generated. Therefore, though it is in a very-low- 
temperature condition, good engine startability can be secured and a quick warm-up can be 
performed. 

[0018] About 80 degrees - 100 degreeCA which is the minimum actuation angle about inhalation-of- 
air actuation angle 42a at the time of a cold machine, 1 80-degreeATDC which it is preferably 
referred to as 90-degreeCA, and is the maximum angle-of-delay phase about inhalation-of-air core 
phase 42b, That is, by setting up near the BDC, carrying out the angle of delay of the IVO of the 
inhalation-of-air valve-lift property 42 more nearly substantially than TDC, and expanding the retard 
limitation of ignition timing, lifting of an exhaust-gas temperature is promoted, the heating up time 
of a catalyst is shortened, and an improvement of exhaust air emission is aimed at. Moreover, by 
minimization of an inhalation-of-air actuation angle, controlling the fiiction of a valve gear system to 
the minimum, gas floating is strengthened and atomization of a ftiel is promoted. 
[0019] After warming-up, the tooth lead angle of the inhalation-of-air core phase 44b is carried out 
rather than the time of a cold machine, a pumping loss is reduced as compared with the time of a 
cold machine, using inhalation-of-air actuation angle 44a as the same minimum actuation angle as 
the time of a cold machine, and an improvement of fiiel consumption is aimed at. 
[0020] While making small gradually inhalation-of-air actuation angle 41a with lifting of engine 
temperature, the angle of delay of the inhalation-of-air core phase 41b is gradually carried out to the 
transition stage from the time of very low temperature to the time of a cold machine. Moreover, the 
tooth lead angle of the inhalation-of-air core phase 43b is gradually carried out to the transition stage 
from the time of a cold machine to the warming-up back with lifting of engine temperature. It 
follows, for example, an engine is put into operation at the time of very low temperature, and an 
inhalation-of-air actuation angle and an inhalation-of-air core phase can be smoothly changed to a 
property advantageous to exhaust air emission or fiiel consumption with lifting of engine 
temperature, securing good engine startability, when continuing idle operation until warming up is 
completed. 

[0021] The example of setting out of the inhalation-of-air core phase shown in drawing 6 (b) 
mentioned above is suitable when the electromotive phase modification device 20 in which an 
adjustable amount can be set up greatly enough as if excelled in responsibility is used, as shown in 
drawing 3 . On the other hand, the example of setting out of the inhalation-of-air core phase shown 
in drawing 6 (c) is compared electromotive [ the above ], and although responsibility and an 
adjustable amount are inferior, when the phase modification device of the advantageous hydraulic- 
drive type in cost is used, they are suitable. 

[0022] By setting out of drawing 6 (c), it differs from setting out of drawing 6 (b) at the point which 
makes set point 42c of the inhalation-of-air core phase at the time of a cold machine equal to set 
point 44c after warming-up. The set points 40c and 44c after the time of very low temperature and 
warming-up are the same as the set points 40b and 44b of drawing 6 (b). It is not necessary to change 
an inhalation-of-air core phase and, and, according to setting out of drawing 6 (c), amount of 
modification deltaD of an inhalation-of-air core phase ends very few in the transition stage from the 
time of a cold machine to the warming-up back also in the transition stage from the time of very low 
temperature to the time of a cold machine. For this reason, although an improvement of the exhaust 
air emission by angle-of-delay-izing with a large inhalation-of-air core phase etc. cannot be aimed at 
as compared with the example of setting out of above-mentioned drawing 6 (b) at the time of a cold 
machine, it becomes possible to change an inhalation-of-air core phase appropriately according to 
lifting of engine temperature also at the time of the engine start up from the time of very low 
temperature, securing good engine startability, since there is little modification of an inhalation-of- 
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air core phase and it ends. 

[0023] Drawing 8 shows the example of 1 setting out of the inhalation-of-air actuation angle in 
various operational status, and an inhalation-of-air core phase. In addition, the value of the 
inhalation-of-air core phases P1-P5 mentioned later has the relation of P1<P2<P3<P4<P5, when a 
tooth-lead-angle side is made forward. 

[0024] First, the valve-lift property after warming-up is explained. In a super-low load region (a2) 
including an idle, while setting an inhalation-of-air core phase as the predetermined angle-of-delay 
phase P2, an inhalation-of-air actuation angle is set as the minimum actuation angle, and the close 
stage of an inlet valve is carried out near the bottom dead point for the valve opening time of an inlet 
valve behind a top dead center. A pumping loss is reduced, in order that an inlet valve may open by 
this after a piston top face is not exposed to a depression at engine manifold from a top dead center, 
but a piston displaces to some extent and the inside of a cylinder serves as negative pressure while 
residual gas is reduced. Moreover, since the inhalation-of-air actuation angle is minimized, while 
friction is reduced, gas floating is strengthened and atomization of a fiael is promoted. Consequently, 
improvement in fiiel consumption and the exhaust air engine performance is achieved. The above- 
mentioned minimum actuation angle is for example, 80-90-degreeCA, and the above-mentioned 
angle-of-delay phase P2 is a value by the side of the angle of delay from at least 90-degreeATDC. 
[0025] In an inside load region (c), in order to make an inlet-valve valve opening time into a top 
dead center front in order to mainly aim at the formation of pumping-loss reduction by the increment 
in residual gas, the combustion improvement by hot residual gas, etc., and to mainly aim at reduction 
of a pumping loss by reduction-ization of an inhalation air content (charging efficiency), an inlet- 
valve close stage is made into a bottom dead point front. Then, while setting it as a larger 
predetermined small actuation angle than the above-mentioned minimum actuation angle, an 
inhalation-of-air core phase is set as the maximum tooth-lead-angle phase P5. 
[0026] From the inside load region (c) of the above, in order to attain improvement of combustion 
and reduction-ization of residual gas, an inhalation-of-air actuation angle is set as the value between 
the above-mentioned minimum actuation angle and a small actuation angle, and an inhalation-of-air 
core phase is mainly set as the predetermined tooth-lead-angle phase P4 in a low loading region with 
few inhalation air contents (b). Thereby, improvement in fiael consumption is achieved by reduction- 
ization of the pumping loss accompanying the increment in an effective compression ratio. The 
above-mentioned tooth-lead-angle phase P4 is a value by the side of the angle of delay from the 
above-mentioned maximum tooth-lead-angle phase P5, and is a value by the side of a tooth lead 
angle from 90-degreeATDC. 

[0027] Full admission region (d) In order to mainly raise a charging efficiency, while setting an 
inhalation-of-air core phase as the predetermined cadaveric position phase P3 or its near, an 
inhalation-of-air actuation angle is made to increase with the increment in an engine rotational 
frequency in - (f). For example, in fiill admission and a low-speed area (d), the valve opening time 
(IVO) of an inlet valve is made into an abbreviation top dead center, and the close stage (IVC) of an 
inlet valve is set up behind a bottom dead point. The above-mentioned cadaveric position phase P3 is 
for example, about 90-degreeATDC. 

[0028] On the other hand, like [ at the time of cold machine start up ], since catalyst warming up is 
imperfection, in order to aim at the exhaust air defecation and emission temperature lifting by 
combustion improvement, the minimum actuation angle and an inhalation-of-air core phase are set as 
the maximum angle-of-delay phase PI for an inhalation-of-air actuation angle, and the angle of delay 
of the IVO is carried out in super-low load regions [ in / in engine temperature / the cold machine 
condition below a predetermined value ] (al), such as an idle, more nearly substantially than a top 
dead center. While atomization of the fuel by gas floating consolidation is promoted by such setting 
out, after developing the negative pressure in a cylinder enough by angle-of-delay-ization of IVO, 
gas [ inlet valve ] floating at the time of open [ of open Lycium chinense, a next door, and an inlet 
valve ] is strengthened fiirther. 

[0029] In addition, although not illustrated, since combustion may get worse if it is made the same as 
that of the lift property (b) of standby, and (c), it is necessary to be making it setting out of the lift 
property (d) of a low speed and a full admission region, and abbreviation identitas etc. in low and the 
inside load region in a cold machine condition. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 9/13/2007 



JP,2003-269124,A [DETAILED DESCRIPTION] 



Page 6 of 8 



[0030] In addition, unlike setting out of drawing 8 (a2), in the time of an engine cold machine, the 
actuation angle of the inlet valve in the super-low load regions at the time of engine start up etc. may 
be set up so that it may become smaller than the warming-up back. In this case, at the time of cold 
machine start up, since an actuation angle becomes small as compared with the time of warming-up, 
gas floating is strengthened and combustion is improved. On the other hand, at the time of pre- 
heating start up, since an actuation angle becomes large relatively as compared with the time of cold 
machine start up and inhalation resistance is controlled, improvement in the fuel consumption engine 
performance can be aimed at. 

[0031] Next, with reference to drawing 9 -11, the case where acceleration is performed from each 
operational status is exeimined. In addition, LI in drawing expresses the criteria property 
corresponding to criteria setting out of the inhalation-of-air actuation angle in the operational status 
before acceleration, and an inhalation-of-air core phase. Moreover, the table of the property in the 
condition of L4 having tumed to the target phase the property in the condition of L3 having turned 
only the inhalation-of-air actuation angle to the target actuation angle for the target property 
corresponding to a target actuation angle and a target phase to the above-mentioned criteria property 
LI in L2, and carrying out specified quantity change, to the criteria property LI, and carrying out 
specified quantity change only of the inhalation-of-air core phase is carried out, respectively. 
[0032] First, drawing 9 is referred to and the acceleration fi*om the super-low load region at the time 
of a cold machine (cold machine idle state) is considered. In the cold machine idle state, as 
mentioned above, the inhalation-of-air core phase is set as the maximum angle-of-delay phase PI. 
Therefore, when only an inhalation-of-air actuation angle is made to increase, there is a possibility 
that torque may decrease temporarily, by the reasons of an inlet- valve close stage becoming late too 
much in a super-low load region. For example, in a revolution region lower than the 1st rotational 
frequency Nl shown in drawing 9 , since the torque of the property L3 after the increment in an 
actuation angle is low rather than the criteria property LI , when only an actuation angle is changed, 
torque will decrease temporarily. 

[0033] On the other hand, even if it carries out the tooth lead angle only of the inhalation-of-air core 
phase at the time of the acceleration from such a super-low load, torque goes in the increment 
direction certainly. Therefore, at the time of the acceleration from such a super-low load and a super- 
low revolution region, tooth-lead-angle-ization of the inhalation-of-air core phase by the phase 
modification device 20 is performed preferentially. That is, only the phase modification device 20 is 
driven, or it controls so that the amount of modification of the inhalation-of-air core phase by the 
phase modification device 20 becomes larger enough than the amount of modification of the 
actuation angle by the actuation angle modification device 10. Thereby, the torque in this 
acceleration transient will go in the increment direction certainly, and can avoid torque lowering of a 
transient certainly. 

[0034] By the way, the criteria setting out (the minimum actuation angle and the maximum angle-of- 
delay phase) LI of this cold machine idle state is the object which mainly aims at a combustion 
improvement, and is used also in the low revolution region where a rotational frequency is to some 
extent higher than a super-low revolution region. However, in order that inhalation time amount may 
decrease, even if it carries out the tooth lead angle only of the inhalation-of-air core phase, fall 
admission torque cannot be made to increase effectively on the same actuation square, if an engine 
rotational frequency becomes high, therefore, in a super-low revolution region (for example, with a 
rotational frequency [ 2nd / N ] of two or less which torque reverses in the property L3 of an 
actuation angle increasing state and the property L4 of a phase tooth-lead-angle condition which are 
shown in drawing 9 revolution region) Torque can be made to increase most efficiently by carrying 
out the tooth lead angle of the inhalation-of-air core phase preferentially, as mentioned above, and 
making an inhalation-of-air actuation angle increase preferentially in a low revolution region (for 
example, revolution region exceeding the 2nd rotational frequency N2). 

[0035] Next, the case where acceleration is performed from a super-low load region in the condition 
after warming-up with reference to drawing 10 is considered. In the super-low load region after 
warming-up, in order to mainly control inhalation resistance and to aim at improvement in fiiel 
consumption, as mentioned above, the inhalation-of-air core phase is set as the angle-of-delay phase 
P2 after warming-up which carried out the tooth lead angle rather than the maximum angle-of-delay 
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phase PI . That is, in order to mainly raise an effective compression ratio and to aim at an 
improvement of combustion, the inlet- valve close stage is made to tooth-lead-angle-ize rather than 
the time of a cold machine. Therefore, if the tooth lead angle only of the inhalation-of-air core phase 
is carried out, an effective compression ratio and a charging efficiency can fall and torque cannot be 
made to increase effectively. Then, torque can be made to increase efficiently by making an 
inhalation-of-air actuation angle increase preferentially at the time of the acceleration from the 
super-low load region after such warming-up. 

[0036] Thus, even if it is the case where acceleration is performed from the same load region, based 
on either [ at least ] an engine rotational frequency or engine temperature (a cold machine or 
warming-up), by making either the actuation angle modification device 1 0 or the phase modification 
device 20 drive preferentially, torque can be made to increase efficiently and improvement in 
operability can be aimed at. 

[0037] Next, the case where acceleration is performed from a low loading region in the condition 
after warming-up with reference to drawing 1 1 is considered. At the time of the acceleration from a 
low loading region, even if it makes an actuation angle incre2ise in drawing 1 1 so that clearly from 
the both sides of properties L3 and L4 having torque higher than the criteria property LI and carries 
out the angle of delay of the phase, torque increases. However, torque can be made to increase 
efficiently irrespective of an engine rotational frequency in drawing 1 1 , by giving priority to the 
increment in the inhalation-of-air actuation angle by the actuation angle modification device 10 over 
angle-of-delay-ization of the inhalation-of-air core phase by the phase modification device 20 so that 
clearly from the property L3 of torque of an actuation angle increasing state being always higher 
than the property L4 of an angle-of-lag condition. 

[0038] In addition, about the acceleration from an inside load region like drawing 8 (c), although not 
illustrated, since there is a possibility that IVO may become early too much and an inlet valve and a 
piston may approach dramatically when priority is given to the increment in an actuation angle, 
angle-of-delay-ization of the inhalation-of-air core phase by the phase modification device 20 is 
performed preferentially preferably. 

[0039] As mentioned above, since the phase modification device 20 is considered as the 
electromotive configuration, it becomes possible to change an inhalation-of-air core phase promptly 
irrespective of engine temperature (at the time [ At the time of a cold machine ] of - elevated 
temperature). That is, a phase can be promptly changed to the hydraulic drive which is easy to 
produce phase modification delay also at the time of a cold machine at the time of a cold machine. 
From this, at the time of cold machine start up, an inlet-valve valve opening time can be made to be 
able to angle-of-delay-ize substantially, gas floating can be strengthened, and improvement of 
combustion and exhaust air defecation can be attained. Moreover, by carrying out the tooth lead 
angle of a little inhalation-of-air core phase after warming-up, inhalation resistance is reduced and 
improvement in fiiel consumption is aimed at. It becomes possible from this to reconcile defecation 
of the exhaust air at the time of a cold machine, and the improvement in fiiel consumption after 
warming-up on high level. 

[0040] Moreover, since the actuation angle modification device 10 is also considered as the 
electromotive configuration, while being able to set up adjustable width of face greatly enough for 
example, with 80-280-degreeCA, an inhalation-of-air actuation angle can be changed certainly and 
promptly at the time of cold machine start up and a super-low revolution. That is, it becomes 
possible by adopting such an electromotive actuation angle modification device 10 to make the 
actuation angle modification device 10 drive preferentially also by the low-speed area. Moreover, an 
actuation angle can be made to increase promptly irrespective of engine temperature (the time of a 
cold machine, or after warming-up). For this reason, it becomes it is possible to set up the minimum 
actuation angle small enough as compared with the configuration of the hydraulic-drive type which 
is e£isy to produce the increment delay of an actuation angle at the time of a cold machine, and 
possible to make gas floating at the time of cold machine start up strengthen effectively from this, to 
improve combustion, and to attain defecation of the fiirther exhaust air. 

[0041] Thus, even if it is in the middle of an acceleration transition stage as mentioned above since 
both modification devices 1 0 and 20 are made electromotive, it becomes controllable [ which 
switches the priority of both the modification devices 10 and 20 ]. 
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[0042] By the way, in a configuration of detecting the actual measurement (real core phase) of the 
main phase of the inhalation-of-air driving shaft 3 over whenever [ crank angle ], based on the 
detecting signal from the include-angle detection sensor 3 1 of the inhalation-of-air driving shaft 3, an 
inhalation-of-£iir core phase will be detected for every revolution of the inhalation-of-air driving 
shaft 3 like this operation gestalt. On the other hand, based on the detecting signal from the include- 
angle detection sensor 32 of a control axis 13, in a configuration of detecting the actual measiirement 
(real actuation angle) of an inhalation-of-air actuation angle, the detection spacing is free and can 
detect a real actuation angle to the timing of arbitration. Therefore, in accordance with the timing as 
which a real inhalation-of-air phase is detected, by detecting a real actuation angle, based on the real 
inhalation-of-air phase and real actuation angle which are detected at a coincidence term, setting out 
of the desired value of an inhalation-of-air actuation angle and an inhalation-of-air core phase etc. 
can be controlled, and the control precision improves. i 

[0043] Such a control flow is explained in full detail with reference to the flow chart of drawing 12 . 
In SI 1, if a real inhalation-of-air phase is detected based on the detecting signal from the include- 
angle detection sensor 3 1 of the inhalation-of-air driving shaft 3, it will progress to SI 2 and a real 
actuation angle will be detected based on the detecting signal of the include-angle detection sensor 
32 of a control axis 13. In SI 3 continuing, if judged with it being in an acceleration condition, it will 
progress to S14 and a cold machine condition or the warming-up back will be judged based on 
engine temperature etc. The case at the time of a cold machine, it progresses to S16 and a super-low 
revolution region or a low revolution region is judged based on an engine rotational frequency. In the 
case of a super-low revolution region, it progresses to SI 7 and control which drives the phase 
modification device 20 preferentially is performed. On the other hand, in the case of a low revolution 
region, it progresses SI 8, and control which drives the actuation angle modification device 10 
preferentially is performed. 

[0044] Moreover, when judged with the warming-up back in SI 4, it progresses to SI 5 and judges 
whether an inlet-valve valve opening time (IVO) is too early. When too early, it progresses to above 
S17 and control which drives the phase modification device 20 preferentially is performed. When 
judged with it being comparatively late, it judges whether it progressed to above SI 6, and has 
responded to the engine rotational frequency, and the modification devices 10 and 20 of a gap are 
driven preferentially. 
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* NOTICES * 

JPO and INPXT are not responsible for any 
daxoages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The outline perspective view showing the adjustable moving valve mechanism 
concerning 1 operation gestalt of this invention, 

[Drawing 2] Drawing corresponding to a cross section showing the actuation angle modification 
device of the above-mentioned good fluctuation valve gear. 

[Drawing 3] The sectional view showing the phase modification device of the above-mentioned 
good fluctuation valve gear. 

[Drawing 4] The flow chart which shows setting out and the control flow of an inhalation-of-air 
actuation angle and an inhalation-of-air core phase. 

[Drawing 5] Property drawing showing the inhalation-of-air valve-lift property over the engine 
temperature in a super-low load region. 

[Drawing 6] Property drawing showing the inhalation-of-air actuation angle over the engine 
temperature in a super-low load region. 

[Drawing 7] Property drawing showing the inhalation-of-air actuation angle over the engine 
temperature in a super-low load region. 

[Drawing 8] The explanatory view showing setting out of the inhalation-of-air valve-lift property in 
various operational status. 

[Drawing 9] The explanatory view at the time of the acceleration fi^om a cold machine idle region. 
[Drawing 10] The explanatory view at the time of the acceleration from a warming-up idle region. 
[Drawing 1 1 ] The expleinatory view at the time of the acceleration from a warming-up low loading 
region. 

[Drawing 12 ] The flow chart which shows setting out and the control flow of the priority of a 
modification device. 
[Description of Notations] 

2 — Inlet valve 

3 — Inhalation-of-air driving shaft 

4 — Splash cam 

10 — Actuation angle modification device 

1 1 — Actuation cam 

12 -- Ring-like link 

13 — Control axis 

14 — Control cam 

1 5 — Rocker arm 
16 -Rod-like link 

20 — Phase modification device 
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[Drawing 1] 
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[ 0 0 1 6 ] 0 5 ~EI 7 «. kM.mmmi^lL\t7-{ K 
Jl':/'J7 h#14^^LT43 0. 05 (a) ti^af^Wft 

©i^ptt, 0 6 (b) \-m%^-b'^^<nm><^^m\.x\^ 

COO 1 7] ffiffiiai^l-^, ?^TO(lltLT, rHrtfilic!: 
> t < ;a ^ ;t ft f 3 , c 0 7 'J -> 3 >(r St b T '>;^c 

JKOck^^iffifimJ;. !fi^f^l!l^4 0 a**?Jl 8 0° 50 
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CA. Ka4''L-feffi4 0 b€rS^)9 0° ATDCfCiSl^L. 

OSO. K^/t;l'y'j7 K*#tt4 OOI V0$ 
TDCjfi^it. I VC^BDCifi^t-r^. cntci 

[0 0 18] K^f^i!)^^4 2 a€:«/hf^l!; 

ftT*5l58 0° -100° CA. jifSb<«90° C 
A t L> Km^'^fi^ffi 4 2b ^&g®^©:jgT&-5 1 8 0 
° ATDC. OSOBDCifii^lH^^L, K^AVl^-^'J 
7h!^'lt4 2(DI VO^TDC<tDfc:^tl^'jIft^-& 
fc J: 0 . 7 U ^ X 3 > Srg/jN|E{r «ISIJ L-Q 
[0019] mmk\Z\t.. K^f^W^ 44a 

H?=tDfcii^L, ?&^IIttJtLT3}?>7'S^<&fllilSLT 

^.»roeSr»^0-5. 

[0 0 2 0] m'&M.nii^h^mi^-^(Dym.mz\t.. as 

ia^©±#{C#tJT. !SmfPI(ift4 1 ^^WM\Zih^< 
t^t.t^\z. K^>t/6fi:ffi4 1 b^^^lcJI^if^o 

i;^c, nmmti^^m.m:'^-^(r)'-Mm\z\t. mm^u<DL 

#IC#oT. !»mt'£,>teffl4 3 b«:^«{3it^^-r.5. «t 

10 0 2 1 ] ±iiLfc06 (b) l35^1-Bia4''C^fi:ffiO 
WC^mts 03i;^-rJ:5{c:, <hfepl 

0 ^ffli,^;t«^{c:ffji;^j:fc(7)T$>^, Ctit^b. 0 6 
(c) \Z7htW%^>h'SL^(DWL'^m-t. ±l20Dm«jSfC: 

T&5. 

[0 0 2 2] 06 (c) (D^^T«. i^jiB#IC*5tj--g)K 
mt}''i:^fiffiro|g^fi4 2 c lg^^©iS^tt4 4 c <!: 

^L<LTVi5,^T. 06 (b) (Dm.'^hmS-nX^i^ 

-5. MffiiaB#&o;ii^^0^^ffl4 0 c . 4 4 c «0 e 

(b) ®tg^M4 0b, 4 4 b<hRbT'a&?). 06 

(c) CDiS:^(cJ;ntf- i^«»t;5^i^>BStiS-v©iaig»i 
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Dm^\Z'pfl<mtJ. ^(Dfztb. ±1206 (b) ©15 
^%^'b^^<r)^-E1fi'>ts.<xmtitztb\z, 

i^b-Do, mmum(D±mzfii\^x^^'p<b&^^mm 

iZ^^t^Z.tt)mmtf3:^. 

[0 0 2 3] 0 8«. i^^^m^^mizisif^m^i^W] 

^tP KP 2<P 3<P 4<P 5(Dm%\Z^^, 

[0 0 2 4] ^fe-f, ig«l^(7)A';l/yU 7 h# ttd^V^T 

iffiw-r^o J-f K;p^^t;Sffift#« (a 2) xu. k 
^'t-'^fi^ffl^r^^wji^iiiffl p 2 izm^r^ t t^lZ. 
^n.i^W}M^m'b^WiAizWi^Lx. <&n.^(Dmmm^ 

.ko. B@^'7.f)mm^n^tthiz. trxh>±ffi*t 

e L T ffi F*? E i J^t -3 T 6. K ^# M < C i t T^i: -5 

ii^iiffiP2tt. 0>f3i<th90° ATDCcfcOfcil^l 
[0 0 2 5] (i^fti^^ (c) Xit. ±izn^i3X(DmiXi 

iz^^^s>-ym^^mit&umWi<Dnmx{zj:mM 
±(3iJAg&m« (3taM (Dmmt\zj:K)t^>-/ 30 

»i^{r^^1--5t<*:t)t, !R§l+'L^fiffl^®jtfte^BP 

5 I'^^T^, 

[0 0 2 6] ±IB©4'ftiW« (c) J;OKA$ma©'> 
fl^^i&Mmm (b) T«, ±t«!S«l©e!t»Syt^@;tf;^ 

5t©a^^fiffiP4icis^f ^. ^.tiizj^o. *5aESiJt 

±fE©l^lftffiP4«. ±ffi©Sji^|&^aP 5cfc 
0 t)iSftffl'J©ttT«bO. 90° ATDCtOt))! 

[0 0 2 7 ] ifeMi^ (d) ~ (f ) x\t. ^iz^mmm 

SrI^±^ii-5fciS?). K^+'^&ffl^Sf^W + KefflP 3 
id) T■^i. ®^#©MBtW (I VO) 5:»g±?E,^^.t 

K^#©Mii$^ (ivc) ^Tw,mizmmt^. 

±ffi©4'ftmfflP 3«. ^JAtf*il9 0° ATDCTfe 50 
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[0 0 2 8 ] -13. /^^$&i;fi$©J:5(c> ffiMfigTS^Sr 

/hfpw^, K^tt^'^fiffl^Sii^iitap 1 (c^^b. I 
vo^±jE,^.j:K)h±mizmf^^'^i> z(D^vtm^ 

[0 0 2 9 ] tiii, m^svx\^^fi\,^t)^. i^mvimiz:isn 
^i^-^'mmx\t. initti©u7h#tt (b) , 
(c) tm-izt^tmmmitt^'^mitA^$>^tz 
m^im^'±mm<D^)yy<i»jt id) t«sm-<D 

^^izt^m(Di^^mi)^h^o 

[0 0 3 0] rj.^. 08 (a 2) ©IggiSfiO. 
1.^, c©«-&> f^ft^*tgjipf(cjtb 

T/h$ <;5:^fc*, tiT^mmti^mt^nxmrnA^nkm^ 
mmMmz:k^<tir). iSiXt&mmm^ti^Tztb. 

[0 0 3 1 ] mz. 09-1 l^r#figbT. 
1«. lrajim(©jie^^lci5W'5K^f^»!i^S:C/K^4' 

tt«:, L3ti> ±i2©a2!i#ttL 1 t^LTK^f^Wft 

[0 0 3 2] 9c-r. 0 9^#egLT, ?^jilif ('iJlt-Sli 
<Sft?^« (J^SlJ-f H;1^^^) A^SWlJDJiCOtiT^^ 

^m^mmA&mp iizm^^tixi^^. ^e^x. ^is 

^M^^Mmizm<ui^<DmAx. 

'>-r^*!^n*^S)^„ ■0»]x.tfS9{c:^-rmi©[iifei:N 

©*<&^^t$-B-^<!: \^)V^Ai-mmizm'Pt^^ttf3i 
[0 0 3 3]-:*, c:©ct3;S®(Sft#:*^e)©]!)PjIB#fc: 

«;5^^©Snitl)#{c«> im^Wmmz OlzJ:^^H'¥'b 
fiffl©il^^ti^ffi5tWIIfir5o O^D, '(4ffi^jE^if»2 
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[0 0 3 4] tJi^T. :i<D}^m7^ \i)vntm(ommwi 

€ («/hf^»jftRZJt«iI^fiffi) L 1 it. i.\zmMik» 
SiSllie«d:f)t>[5lteic*^a5-5igSiS;^i 

1^ («A«09H^-rfPSjfttiijD*lc^®#ttL Steffi 

20 

[0 0 3 5] 'A\Z. m 1 0 bTf8«^®«^TS 

©ffifift?^«T«. ±iz^xmtn^m\Lxmmm±'^ 

P 1 ct 0 t))t^ bfeHiJ^jlftfirffi P 2 frig^bTl^i 

[0 0 3 6] z.(D^o\z. m-'k^m-^^mm^ from 

m) <tt)-:^l3S^ir>T. fP»ift^5^«li 0 

X«&ffi^5<i«2 0©-:;^^S$feW(;ffii!)$li-'5;i<h 

[oo3 7];^ic> mi i^mLTf^m'^<DVtWi-vi& 40 

A^-iCOlraaiPtfltS. 01 lfCi5l/iT#ttL3lir/L4(^ 
jK:&tt)Sip!!tttLlJ;0 h;!/^^*^;^^^;:,*:^^^?,*^ 

^tiiDPtt,««#ttL 3*^fi[ffiiifttt,^(7)#ttL4 ctOfc 
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[0 0 3 8];*i*5> 05^tTVi74l'i«^, 08 (c) CDJ: 
i*^l^^{')fi-:^<*D^n*^*$)§(DT\ ff*L<«fiffi^ 
[0 0 3 9] Ut±© J; 5 \Z. fiffl^Sfiltt 2 0 ^ mWiC 

z.nj:io. n^mihmmz^mmmm 
[0 04 0] ^fc. ^mfh^zmm i o tsftscofiiBK 

tbX^^^tcib. Pl^ig^«9j;t«8 0-2 8 0° CAt 

^mzidv^xhmmti^'Dmmz^n.f^mn^^w-r^:! 

^wmmi o^s^mzmm^'^^iittj^-^mtts:^, 
$fc, itHss (f^mmx^mm'^) \zA^A-^t^(iri^m 
At:mmzmm^it^;iti}^x^^. :i<Dtcit>. }^mm 
izfiFmn<Dmmmn^^\:,B^^^mmm^0mmzitL 

T, m'l^f^mn^+mz'i^^ <m&r^:i tt^-^^x. 

■^itxmM^ikmL, mt£^¥^%(Dmmt^m^zLtA^ 
[0 04 1 ] ^®ct5{r^:^(D^saffii 0, 2 0^m 

[0 0 4 2 ] i:C5T. CWUMJ^^OJ; 5 lc> (Smffi 

3 © 1 m^mizmm'p'b&:mm^:^n^ ^ttti.^, 
w.^<r>wc&m(r)um^noz.ttfixt. ^(Dummmn^ 
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[0 04 3] Z(D^-of3imm(Dl^in^. mi2(D7a- 

^^^^m^^^^n^t. s 1 2'Kji;5».. M'i^^i 3 
«:«^»T?). !^<s 1 3i;:i5i.iT, mmmwi\z$>?>tn 

s-rs. ffifliiHifei^©*^, s 1 -Effi^Mii 

«|2 o$g^fewtffi»-r^$i]SisfT5. i&m^m 

[0 044] ^fc, S 1 4JC*5l,iTlgil«t!|!|J£^ftl^c 

s 1 ^%^mm (I vo) f)mm\z 

7^m^. &m^wmm2o^&%mzmw}r^mmi 
'no. tfcfeWiiu^ifijs^nfc^^, ±t2wsi6^ji 
^. «Mifiiesi:ttsi:Ti^-fn«^M««i 0. 2o^ 20 

[0iB(7)fSW<tiJiW] 

[01] ^^m(D~mmwmz%^oi^m^m^^^-r 

[03] ±IEpI^I!)*gfiWfift^M«ttSr^-rKffi 

0O 4: 
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[04 ] K^f^»i:ft^^t;!g^«f'L^fi:fflroi85£ • mmo^m 
[0 5 ] mm^^mizidi,f^mmumztit^m%j'<)v 

[0 6] ffi(£a#«f'*5tt?.ilHjaWr»-r-5K^f^Wi 

^^*-riitii0o 

[0 7] mf&^^mizin^^mm^mzMt^^^^m 

[0 8] «^7^c®gtt|iH;fett^,!gan;l^^ij7 h^ft 

[09] ^^fiiT-f H;i/«*^f)(Di)njii^roi}i?g0« 
[010] mmy-i }^)vmi''^(Dmm\^(Dmmm. 
[011] 8mfti^«A^?.(DinjiB$©iji?q0. 
[012] ^^mm<Dm9cm(Dm^ ■ m'M(Dmn'^7r^-r 

3 -KmiEKitt 

4-S»i*A 

1 

1 l-8«i*A 

1 2-'J>^^*^'J>^ 

1 s-mm^ 

1 5-D>y^)7— A 

1 6-D7 K«'J>^ 

2 0-&ffi^M^fl| 
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